Assay of protein concentration. Protein concen tration was assayed by measuring the absorbancy at 280nm. An extinction coefficient of the purified enzyme was determined to be E1%1cM=6.8 at 280 nm by measur ing the absorbancy and dry weight. A solution of 600ml of of broth was placed in a bag which was made of rounded cellophane paper of 45-cm diameter. Twelve bags filled with the broth were hung on a stand and exposed to wind from a 300-watt fan.
Electrophoresis. Step 5. Concentration by ultrafiltration. The dialyzed solution was concentrated to 33 ml using the Diafilter model MC-4 (Ulvac Corporation, Tokyo) equipped with a membrane filter HFA-300 (Bio-engineering, Ltd., Tokyo) at room temperature and further con centrated to 7 ml with a collodion bag.
Step Step 8. Second Sephadex G-200 gel filtra tion. The concentrated enzyme solution was applied to the column of Sephadex G-200 again and the enzyme was eluted with the acetate buffer of ionic strength 0.2, pH 5.0 in the same manner as above. A typical elution pattern is shown in Fig. 3, in which a sym-FIG. 4 . SDS-Polyacrylamide Gel Electrophoresis of Purified Yeast Tannase.
The enzyme (25 µg) was incubated in 0.01 M sodium phosphate buffer, pH 7.2, containing 25% glycerol, 1% SDS and 5% 2-mercaptoethanol for 2 days at room temperature and placed on the top of 5% poly acrylamide gel containing 0.1% SDS and 0.1m sodium phosphate buffer, pH 7.2. The electrophoresis was performed under the condition of constant current of 6.4 mA per tube in a 0.1% SDS-0.1M sodium phos phate solution, pH 7.2 at room temperature.
The gel was stained with 0.5% amide black in 20% acetic acid. The purification procedure is summarized in Table I . The specific activity of the puri fied enzyme was 92 units per ml per A280. The overall recovery was 7.3% and 18 mg of the purified tannase, which was calculated from the value E1%1cm=6.8 at 280 nm, was obtained from 50 liters of the culture broth. The stable pH range of the tannase was 3 .5 to 7.5 (Fig. 5) , which revealed that the yeast tannase was stable in wider range than Asp. flavus tannase10) with the range from pH 5.0 to 5.5. The thermostability, optimum pH and temperature of the yeast tannase were approximately same as those of Asp. oryzae8) and flavus10) tannase.
The yeast tannase completely hydrolyzed gallotannin and at the later stage of the in cubation a single spot of gallic acid was ob served on the thin-layer chromatogram, stained with ferric chloride. From the results, it is suggested that the tannase of Candida sp. hydrolyzes the ester and depside linkages of tannic acid to give gallic acid and glucose. Asp. oryzae8) and flavus10) tannase were also reported to hydrolyze tannic acid into glucose and gallic acid.
As gels for high polymer separation such as Sepharose 6B and Sephadex G-200 were used in the purification procedure, the yeast tan nase was presumed to have a high molecular weight as well as a subunit structure. Investi gation on them and chmical properties of the enzyme will be described in the next paper.
